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Summary 
The purpose of this study is to experimentally clarify the characteristics of flow in the 
combined waves and currents which are closely related to the resuspension of the sea-bottom 
sediment in the shallow sea area. Therefore， th巴V巴locitydistribution， bed shear stress and others 
in the combined waves and currents are discussed on the basis of the data which are obtained by 
a specially constructed channel with provision for th巴generationof current in one flow direction 
by a pump and waves propagating with the current or against that by a paddle installed旦teith巴r
end of the channε1. 
Th巴resultsshow that the upp巴rlayer time-mean velocities ov巴rthe smooth bed decrease and 
the lower layer ones increase by th巴additionof following waves， and inversely， the upper lay巴r
time-mean velocities increase and the lower layer ones decrease by the addition of opposing 
waves. Th邑ensemblem巴anvelocity profiles in the combined following or opposing waves and 
currents change with the wave phases， but are similar to the time-mean velocity profiles in 
general. The bed shear stresses in the combined following or opposing waves and currents under 
tests t巴mporallyvary with the wave phases， but their maximum valu巴sare larger than that in the 
curr巴ntalone. Moreover， the energy-spectrum distributions of flow in the combined following or 
opposing wav巴sand currents has two peaks at the frεquency which corresponds to the period of 










かの波と流れの共存場に関する研究が行われてきた.例えば， Grand and Madson4)は粗い底
面上の波と流れの共存場の理論的解析を試み，共存場の見かけの粗度やせん断応力が増大する
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Table 1 Experimental conditions 
u(cm/s) IH/2(cm) I L(cm) I T(sec) 
Cur-1 I 15.4 
Run-1 





O.W. I 6 
7 
8 
F.W.: Following waves 









u: Time-mean horizontal velocity 












Fig. 4 i and iJ profiles versus the hight 
from the channel b日d
10 
~[咽/s
Fig. 3 i and iJ profiles versus the hight 















Fig. 6~13 は，顕流及び逆流の共存場における波の各位相毎の ii ，iJ の鉛寵分布を示したもの
である.図示されるように両共存場における i，iJの鉛直分布は，波の位相に伴って時間的に変





Fig. 5 i profiles versus the hight from 
the channel bed on the semHogar-
ithmic paper‘ 
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Fig. 7 u and iJ profiles versus th日hight
from the channel bed. Phase O. cor-




Fig. 6 u and v profiles v告rsusthe hight 
from the channel bed. Phase O' cor目





















Fig. 9 u and iJ profiles versus the hight 
from the channel bed. Phase 00 cor-
responds to the crest of wave 
O 
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Fig. 8 u and iJ profiles versus the hight 
from the channel bed. Phase 00 cor. 
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Fig. 1 u and iJ profiles versus the hight 
from the channel bed. Phase O. cor-
r日spondsto the trough of wave. 
40 
Fig. 10 u and iJ profiles versus the hight 
from the channel bed. Phase O. cor. 
responds to the trough of wave. 







Fig.13 u and古profil巴sversus the hight 
from the channel bed. Phase O. cor. 
responds to the trough of wave 
Fig. 12 u and iJ profiles versus the hight 
from the channel bed. Phas告O.cor. 
responds to the trough of wave 
用によるものである.
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Fig. 14 u profiles versus the hight from 
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Fig.15 Variation of rb with wave-phase 
3 .波及び流速変動エネルギースベクトル
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H2 1_ cosh kh(2十cosh2kh) 
ヱ一cos(kx-(J)t)+ '/ck ・cos2(批 -(J)t) (4) 
16 '" (sinh kh)3 













された乱れの二重構造性を反映したものと考え lO-i~-~ '1(jl 1'02 町 10-1 1ぴ
られる@また，これらのどークは水聞から水路 同 uency[出J Frequ柏町 [H，]
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Fig. 18 Comparison between measured wav巴 Fig. 19 Comparison between measured wave 
profiles and sine wave (S.W.) or Stokes profiles and sine wave (S.W.) or Stokes 
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Fig. 20 Power spectrum distributions of v巴loc.
ity at each hight (D) from the chann巴i
bed. 
Fig. 21 Power sp巴ctrumdistributions of veloc-
ity at each hight (D) from the channel 
bed. 
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